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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cavanna et 
al.(US 6,208,703), in view of Holm et al.(US 6,687,255), 

3. Regarding claim 1 , Cavanna discloses a bridge circuit for use in retiming in a 
semiconductor integrated circuit, the bridge circuit comprising: an initiator interface(Figure 2, 
Write Interface); a target interface(Figure 2, Read Interface); a storage buffer circuit having a 
data input connected to the initiator interface and a data output connected to the target 
interface, and having a plurality of storage locations; and a storage buffer control circuit 
associated with the storage buffer circuit; the storage buffer control circuit comprising: a write 
pointer register(Figure 2, 41) connected to the storage buffer circuit and clocked at the storage 
buffer input clock rate(Figure 2, 57) to control the storage location at which data is written into 
the storage buffer circuit; a read pointer register(Figure 2. 51) connected to the storage buffer 
circuit and clocked at the storage buffer output clock rate(Figure 2, 49) to control the storage 
location from which data is read from the storage buffer circuit; a first retiming circuit(Figure 2, 
63, 42) coupled to the output of the read pointer register to retime the output of the read pointer 
register with reference to the storage buffer input clock rate(Figure 2. 57); a second retiming 
circuit(Figure 2, 46, 64) coupled to the output of the write pointer register to retime the output of 
the write pointer register with reference to the storage buffer output clock rate(Figure 2, 49); a 
first comparator(Figure 2. 44) connected to receive and compare the outputs of the write pointer 
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register and the first retiming circuit and to provide an output(Figure 2, 56) dependent thereon; a 
second comparator(Figure 2, 47) connected to receive and compare the outputs of the read 
pointer register and the second retiming circuit and to provide an output(Figure 2, 48) 
dependent thereon; write control logic(Figure 2, 45) connected to receive the output of the first 
comparator and connected to the write pointer register to increment the count held in the write 
pointer register in dependence upon the output of the first comparator; and read control 
logic(Figure 2, 50) connected to receive the output of the second comparator and connected to 
the read pointer register to increment the count held in the read pointer register in dependence 
upon the output of the second comparator; and wherein the write control logic in the storage 
buffer control circuit is adapted to control the write pointer register such that data received at the 
data input of the associated storage buffer circuit is written into successive storage locations of 
the storage buffer circuit as the data is received so long as the storage locations are not all 
full(Figure 2, 56), and the read control logic in the storage buffer control circuit is adapted to 
control the read pointer register such that data in the storage locations are read from 
successively and the contents applied to the data output of the storage buffer circuit. 

Cavanna does not specifically disclose that the storage locations are not read until a 
predetermined time delay. However, Holm discloses storage locations being read after a 
predetermined time delay(Column 2, Lines 4-7 and 50-55). Therefore, it would have been 
obvious to one of ordinary skill in the art to combine the teachings of Cavanna and Holm to wait 
to read the storage locations after a predetermined delay since this is typically done in FIFOs 
and to increase tolerance for delays that may be occasioned by latency and overhead(Column 
2, Lines 9-13). 
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4. Regarding claim 2, Holm discloses a bridge circuit wherein the predetermined time delay 
is a predetennined number of clock cycles of either buffer input or output clock(Column 2. Lines 
50-55). 

5. Regarding claim 3, Holm discloses a bridge circuit, wherein the predetermined time 
delay is when a predetermined number of storage locations are full(Column 2, Lines 4-7). 

6. Regarding claim 4, Holm discloses a bridge circuit, in which the read control logic also 
causes all the full storage locations to be read from on receipt of an end-of-packet 
signal(Column 3, Lines 1-10). 

7. Regarding claim 5, Cavanna discloses a bridge circuit, in which the comparators provide 
outputs indicating at least when the storage buffer circuit is full and is empty(Figure 2, 26, 28). 

8. Regarding claim 6, Cavanna discloses a bridge circuit, in which the maximum number of 
storage locations to be made available simultaneously Is predetemiined, the write control logic 
is adapted to determine when the storage buffer circuit is full(Figure 2, 26). 

9. Regarding claim 7, Holm discloses a bridge circuit, in which each retiming circuit 
includes a Gray coder clocked at the input clock rate of the retiming circuit. (Column 8, Lines 48- 
50). 

10. Regarding claim 8, Cavanna discloses a bridge circuit, in which each retiming circuit is 
adapted to provide a plurality of possible degrees of retiming, and including a mode signal input 
for receiving a mode signal indicating the currently required degree of retiming, the retiming 
circuit being responsive to the mode signal to provide the required degree of retiming(Figures 7 
and 8). 

11. Regarding claim 9, Cavanna discloses a bridge circuit, in which each retiming circuit 
includes two retiming elements connected in cascade, and a selector, the selector being 
connected to receive the input to the retiming elements and the output of each of the retiming 
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elements and to select one of its inputs as the output in dependence upon the mode 
signal(Figure 2, Items 63, 42, 46, 64). 

12. Regarding claim 10, Cavanna discloses a bridge circuit, in which the mode signal is 
adapted to be changed during operation of the bridge circuit(Figures 7 and 8). 

13. Regarding claim 1 1 , Cavanna discloses a bridge circuit, further comprising a strobe 
retiming circuit connected to receive a strobe signal and retime it relative to the initiator clock, an 
edge detector for detecting an edge in the strobe signal, a mode signal timing circuit for timing 
the mode signal relative to the output of the edge detector, and a mode signal change detection 
circuit connected to the output of the mode signal timing circuit to detect a change in the mode 
signal and to provide a change signal in response thereto(Column 8, Lines 27-46). 

14. Regarding claim 12, Cavanna discloses a bridge circuit, further comprising a bypass for 
the storage buffer circuit, and a selector for selecting either the storage buffer circuit or the 
bypass in accordance with a mode signal received at an input(Column 8, Lines 27-46). 

15. Regarding claim 13, Holm discloses a bridge circuit, further comprising a second storage 
buffer circuit having a data input connected to the target interface and a data output connected 
to the initiator interface and a data output connected to the initiator interface and having a 
plurality of storage locations, and a second storage buffer control circuit similar to the first- 
mentioned storage buffer control circuit connected to control the second storage buffer 
circuit(Figure 2, 16, 18). 

16. Regarding claim 14, Holm discloses a semiconductor integrated circuit comprising at 
least one bridge circuit in accordance with claim 1 (Figure 1). 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
States. 
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17. Claims 15-20 are rejected under 35 U.S.C, 102(b) as being anticipated by Cavanna. 

18. Regarding claim 15, Cavanna discloses a bridge circuit for use in retiming in a 
semiconductor integrated circuit, the bridge circuit comprising: an initiator interface(Figure 2, 
Write Interface); a target interface(Figure 2, Read Interface); a storage buffer circuit having a 
data input connected to the initiator interface and a data output connected to the target 
interface, and having a plurality of storage locations; and a storage buffer control circuit 
associated with the storage buffer circuit; the storage buffer control circuit comprising: a write 
pointer register(Figure 2, 41) connected to the storage buffer circuit and clocked at the storage 
buffer input clock rate(Figure 2, 57) to control the storage location at which data is written into 
the storage buffer circuit; a read pointer register(Figure 2, 51) connected to the storage buffer 
circuit and clocked at the storage buffer output clock rate(Figure 2, 49) to control the storage 
location from which data is read from the storage buffer circuit; a first retiming circuit(Figure 2, 
63, 42) coupled to the output of the read pointer register to retime the output of the read pointer 
register with reference to the storage buffer input clock rate(Figure 2, 57) comprising one or 
more retiming buffers(Figure 2, 63, 42) and a selector connected to receive inputs from each of 
the retiming buffers; a second retiming circuit(Figure 2, 46, 64) coupled to the output of the write 
pointer register to retime the output of the write pointer register with reference to the storage 
buffer output clock rate(Figure 2, 49) comprising one or more retiming buffers(Figure 2, 63, 42) 
and a selector connected to receive inputs from each of the retiming buffers; a first 
comparator(Figure 2, 44) connected to receive and compare the outputs of the write pointer 
register and the first retiming circuit and to provide an output(Figure 2, 56) dependent thereon; a 
second comparator{Figure 2, 47) connected to receive and compare the outputs of the read 
pointer register and the second retiming circuit and to provide an output(Figure 2, 48) 
dependent thereon; write control logic(Figure 2, 45) connected to receive the output of the first 
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comparator and connected to the write pointer register to increment the count held in the write 
pointer register in dependence upon the output of the first comparator; and read control 
logic(Figure 2. 50) connected to receive the output of the second comparator and connected to 
the read pointer register to increment the count held in the read pointer register in dependence 
upon the output of the second comparator; and wherein the write control logic in the storage 
buffer control circuit is adapted to control the selectors such that zero or more retiming buffers 
are selectively in the path from the read or write pointer registers to the comparators(Column 8, 
Lines 27-46). 

19. Regarding claim 16, Cavanna discloses a bridge circuit, in which each retiming circuit is 
adapted to provide a plurality of possible degrees of retiming, and including a mode signal input 
for receiving a mode signal indicating the curently required degree of retiming, the retiming 
circuit being responsive to the mode signal to provide the required degree of retiming(Figures 7 
and 8). 

20. Regarding claim 17, Cavanna discloses a bridge circuit, in which each retiming circuit 
includes two retiming elements connected in cascade, and a selector, the selector being 
connected to receive the input to the retiming elements and the output of each of the retiming 
elements and to select one of its inputs as the output in dependence upon the mode 
signal(Figure 2, Items 63, 42. 46, 64). 

21 . Regarding claim 18, Cavanna discloses a bridge circuit, in which the mode signal is 
adapted to be changed during operation of the bridge circuit(Figures 7 and 8). 

22. Regarding claim 19, Cavanna discloses a bridge circuit, wherein each retiming buffer 
comprises a D-type flip-flop for each bit in the pointer register output, whereby zero or more D- 
type flip-flops are selectively chosen for retiming(Figure 2, Items 63. 42, 46. 64). 
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23. Regarding claim 20, Cavanna discloses a bridge circuit, wherein selectively 0, 1 or 2 D- 
type flip-flops are selected for retiming(Column 8, Lines 27-46). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Nimesh G. Patel whose telephone number is 571-272-3640. The 
examiner can normally be reached on M-F, 8:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rehana Perveen can be reached on 571-272-3676. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-dlrect.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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